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1
LIQUID LEVEL SENSING CIRCUITRY

BACKGROUND OF THE INVENTION

This invention relates to liquid level sensing circuitry
in particular to such circuitry for the electronic detec-
tion of engine crankcase oil level to determine whether
it 1s at an acceptable or unacceptable level.

Monitoring of the crankcase oil level for essentially
all automobilles and engine driven heavy equipment
presently In use 1s carried out by the visual inspection of
the oil level as indicated on a dip stick that must be
manually withdrawn from an engine. Heretofore, gaso-
line station attendants carried out this messy procedure
for automobiles as a service to customers, but the extent
to which that service i1s available has dwindled due to
the establishment of self-service gasoline stations. The
burden of carrying out this messy task is left to the
automobile operator who 1s generally reluctant to carry
out the task because of i1ts very messy nature. Many
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be present due ‘to repeated efforts made to start the
engine during the delay period provided. |

The delayed resetting of the clocking circuit 1s also
useable for providing the timing for the discernible
indication that is initiated in response to the storing of
the first signal, such indication being terminated in re-
sponse to the resetting of the clocking circuit portion.

The second means may be of a form wherein one
indicating device is operative to provide the discernible
indication when the liquid level sensed is in contact
with the probe with a second indicating device pro-
vided which is operative to produce the discernible
indication when the liquid level sensed is below the
probe. The use of two indicating devices is preferred,
particularly if it is a visible indication that is produced,

- allowing the use of separate colors and, if desired,

20

times the task is deferred until it can be done without -

soiling clothing and/or hands or until someone else can
do it. This, of course, leads to long periods between oil
level checks which in turn results in otherwise avoid-
able damage to the engine due to operation of the en-
gine with a low crankcase oil level. While many auto-
mobiles have an oil pressure indicator that presents an
indication when there is an oil pressure problem, the
appearance of such an indication due to a low oil level
is usually untimely in that the engine has already been
operating at too low a level for a long period of time.

SUMMARY OF THE INVENTION

The foregoing oil level monitoring problem is solved
by the present invention which is also applicable to the
monitoring of the level of other liquids. The invention is
‘embodied in circuitry which in a preferred form in-
cludes a first means for providing a first signal when the
iquid level sensed 1s in contact with a conductive probe
and a second signal when the liquid level is not in
contact with the probe. A second means, which in-
cludes a switch, is provided for storing the first and
second signals when the switch is operated from a first
position to a second position. The circuitry also pro-
vides a third means which responds to the storing of the
second sitgnal by the second means to provide a discern-
ible indication which remains until the switch is re-
turned to its first position. The third means can also
pmwde a discernible indication in reSponse to the stor-
1ng of the first signal.

The second means providing for the storing of the
first and second signals upon operation of the switch to
its second position includes a clocking circuit which is
operatively connected to the switch. The clocking cir-
cuit functions to provide a clocking signal in response to
the switch being placed in 1ts second position with a
latch circuit portion also provided for storing the first
and second signals 1n response to the clocking signal.

In the case of an automobile engine, it 1s preferable to
effect the operation of the switch used in the circuitry
by coupling such action with the operation of the en-
gine ignition key when starting the engine. In such an
application, the clocking circuit portion includes means
for providing a delayed resetting of the clocking circuit.

With such a delay provided, the circuitry can not store.

a different one of the first and second signals which may

23

30

33

40

45

50

35

635

steady or flashing operation to provide the operator
with the desired information regarding the detected
liquid level. An embodiment is also disclosed wherein a
single indicating device provides a steady discernible
indication when the liquid level sensed is in contact
with the probe with a varying discernible indication
provided when the liquid level sensed is not in contact
with the probe.

'BRIEF DESCRIPTION OF THE DRAWINGS

The novel features and advantages of the present
invention will become more apparent to those skilled in
the art upon consideration of the following detailed
description which refers to the accompanylng drawing
wherein:;

FIG. 11s a block diagram of mrcmtry of the invention
wherein a single indicating device provides a discern-
ible indication in response to a liquid level sensed that is
not in contact with the sensing probe;

FIG. 2 i1s a block diagram of circuitry in accordance
with FIG. 1 with circuitry added to provide a second
indicating device for providing a discernible indication
when the liquid level sensed 1s in contact with the sens-
Ing probe; -

FIG. 3 is a schematic circuit showing circuit details
for circuitry in accordance with FIG. 2; and

FIG. 4 is a schematic circuit showing circuit details
generally in accordance with FIG. 1, but with modifica-
tion made to cause the single indicating device to oper-
ate to provide a discernible indication when the liquid
level sensed is in contact with the sensing probe.

DETAILED DESCRIPTION

Referring to FIG. 1 of the drawings a liquid level
sensing circuit embodying the invention 1s shown. A
first circuit portion 1s provided by the circuitry of FIG.
1 which provides a first signal when the liquid 16 in a
container 10 makes contact with a conductive probe 12
with a second signal provided when the liquid is not in
contact with the probe 12. The first circuit portion of
FIG. 1 includes a resistor 14 connected in series with
the conductive probe 12. The liquid 16-1s connected to
circuit ground. In FIG. 1, this is accomplished via the
ground connection made to a conductive container 10
for the liquid 16. The series circuit including resistor 14
and probe 12, the liquid 16 and container 10 are con-
nected directly across a D.C. source 18, shown as a
battery with the resistor 14 connected to the positive
side of the source 18. The first and second signals ap-
pear at the common connection 2 for the resistor 14 and
probe 12. The value of the resistor 14 is selected to be
very much larger than the impedance presented by the
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probe 12 and the liquid 16. This being the case, the first
signal, which 1s presented when the probe is in contact
with the liquid 16, is about equal to zero since the probe
1s then essentially connected to the ground in compari-
son to the impedance presented by the resistance 14.
The second signal, which is presented when the liquid
16 1s not in contact with the probe 12, is equal to about

the value of the D.C. voltage 18.
In the case where the circuitry is used to sense the oil
level for an automobile engine, the value of the resistor

14 is on the order of 1010-10!! ohms. In addition, the
container 10 is the oil pan for the vehicle and the probe
12 1s provided by a conductor positioned in the opening
provided for the oil dip stick for the engine. It is neces-
sary, of course, that the probe 12 be insulated from the
engine. When using the circuit to monitor the level of
the engine oil, the D.C. voltage supply 18 can be pro-
vided by the engine battery. In addition, the circuitry
including the resistor 14 and probe 12 can be connected
at all times to the battery 18 since it will draw a very
small level of current. The probe 12 extends into the
crankcase area of the engine so it is out of contact with
the engine oil when it is at the minimum acceptable
level.

The circuitry of FIG. 1 includes a second circuit
portion, which has a switch 20 for controlling the stor-
age of the first and second signals by the second circuit
portion. The second circuit portion includes a latch
circuit 22 which receives the first and second signals
from the first circuit portion via a high impedance de-
vice 24 when the device 24 is energized by movement of
switch 20 from its first or open position to its second or
closed position. The latch circuit 22 stores the signal
recetved from the high impedance device 24 when a
clock signal is received at the clock input 26 of the latch
circuit. A clock circuit portion is included in the second
circuit portion to provide the latch circuit 22 with a
clock signal which is supplied within a small fraction of
a second after switch 20 has been operated to its closed

position. One suitable arrangement for the clock signal 40

portion includes a one-shot multivibrator 28 connected
for receiving the D.C. voltage 18 at an input 30 with a
delay circuit 32 connected to the D.C. voltage 18 via
the switch 20 for supplying a clocking signal to the
clock input 33 of the multivibrator 28. Upon closure of
the switch 20, the multivibrator is clocked by the signal
provided from the delay circuit 32 to provide an output
at the output 34 of the multivibrator. The output 34 is
connected to the clock mput 26 of the latch circuit 22
and supplies the clock signal to the latch circuit 22
when an output is produced at the output 34 of the
multivibrator in response to a clock from the delay
circuit 32.

In some applications for the liquid level sensing cir-
cuit, 1t 1s necessary that the second circuit portion pro-
vide for the delayed resetting of the multivibrator 28 for
a suitable time to prevent another clock signal from
being produced by a subsequent operation of the switch
20 and thus prevent entry of another reading from the
signal point 2 of the first circuit portion for such time. It
1s particularly desirable that such delayed resetting be
provided when the liquid level circuit is used for the
detection of the oil level for an automobile engine and
the operation of the switch 20 occurs in response to the
operation of the ignition switch for the engine. The oil
level presented to the probe 12 at the time switch 20 is
first operated is the level for which an indication is
desired. The level could be high enough to contact the
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probe at the time switch 20 is initially operated to pro-
vide the- first signal to the latch circuit 22, but if the
engine fails to continue operation in response to the
initial operation of the ignition switch, any operation of
the engine that is initiated could cause the oil level to
drop out of contact with the probe 12 providing the
second signal to the high input impedance device 24 and
therefore a different signal to the latch circuit. In the
case of FIG. 1, the output 34 from the one-shot multivi-
brator 28 1s applied via a delay circuit 36 to provide a

delayed reset signal to the reset terminal 35 of the multi-
vibrator. |

The liquid level circuit of FIG. 1 also includes a third
circuit portion which is connected to the latch circuit 22
of the second circuit portion and includes circuitry
responsive to the output 37 of the latch circuit 22 for
providing a discernible indication when the latch circuit
22 has stored a signal in response to the second circuit
portion receiving the second signal from the first signal
portion. The third circuit portion is arranged so that the
discernible indication continues until such time as the
switch 20 1s operated to its first or open position which
iIs effective to terminate the application of electrical
power to the third circuit portion from the D.C. voltage
source 18. The third circuit portion for providing such
a discernible indication can take on the form of an oscil-
lator 38 which is operative when the latch circuit 22 is
providing an output corresponding to a second signal
from the first circuit portion and which is inoperative
when the latch circuit 22 provides an output corre-
sponding to the first signal presented at the signal point
2 of the first circutt portion. The oscillator 38 is con-
nected to a driver circuit 40 which in turn is connected
to an indicating device 42 which, when energized, actu-
ally provides the discernible indication. The driver
circuit 40 operates under the control of the oscillator 38
causing the indicating device 42 to be turned on and off
In accordance with the frequency of operation of the
oscillator 38. The indicating device 42 can, for example,
be a light source which is turned on and off at the fre-
quency provided by the oscillator 38 or can be a sound
producing device which is also turned on and off at the
frequency provided by the oscillator 38. It is also possi-
ble to use a light producing device plus a sound produc-
ing device so the discernible indication is one of light
plus sound.

The circuit of FIG. 1 does not provide a discernible
indication when the signal stored by the latch 22 of the
second circuit portion is a signal due to the liquid 16
being at a level to contact the probe 12. While a discern-
ible indication may not be needed when the liquid is in
contact with the probe 12, it is desirable to have a dis-
cernible signal for such condition since it does provide
the operator with a positive indication that the liquid
level contacts the probe 12 and also provides the opera-
tor with some assurance that the circuit will operate
when the liquid is out of contact with the probe 12. The
circuit of FIG. 2 provides for a discernible indication
when the liquid is at a level to contact the probe 12. The
circuitry of FIG. 2 includes the circuitry of FIG. 1 and
in addition the third circuit portion includes circuitry
which is operatively connected to the one-shot multivi-
brator 28 and the latch circuit 22 plus the D.C. voltage
supply 18 via the switch 20. The additional circuitry
includes an indicating device 44, a driver circuit 46 for
the indicating device 44 and an interface circuit 48 for
connecting the driver circuit 46 to the output 34 of the
multivibrator 28 and to the output 37 of the latch circuit
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22. The driver circuit 46 serves to drive the indicating
device 44 to provide a discernible indication when the
signal at signal point 2 is one that is due to the presence
of liquid at the probe 12 and has been stored in the latch
22 by operation of the switch 20 to its closed position.
Operation of the driver circuit 46 is terminated when
the one-shot multivibrator 28 is reset via the delay cir-
cuit 36. As in the case of the indicating device 42, the
indicating device 44 can be a light source or can be a
sound producing device. With this arrangement the
delay circuit 36 not only serves to prevent the entry of
another reading from the signal point 2 of the first cir-
cuit portion for a suitable time as in the case for FIG. 1,
but also provides for a discernible indicatton for the
time period provided by the delay circuit 36 in the event
that the liquid level is such as to contact the probe 12.
When the liquid level circuit of FIG. 2 is used for the
detection of the oil level for an automobile engine, the
operator of the automobile will thus be provided with a
discernible indication for a short period of time after the
engine has been started should the o1l level be at an
acceptable level, i.e., in contact with the probe 12 at the
time the switch 20 is operated to its closed position.

Referring to FIG. 3 the circuit of FIG. 2 1s shown
using exemplary circuits for the circuit portions of FIG.
2 that appear only in block diagram form. A number of
inverters are used in the circuitry of FIG. 3 since they
are high impedance devices and are available wherein
six are provided on a single substrate. Suitable inverters
are available under the type designation CD 4049. One
of the inverters is used as the high input impedance
device 24. To avoid any problems that may be due to
noise presented to the input of the inverter 24, a bypass
capacitor 50 may be connected between the input to the
inverter and ground. This bypass capacitor is not
needed if a shielded cable is used in the construction of
the probe 12 and its connection to the inverter 24. In
either case, however, a time constant is presented by the
circuit making it desirable to connect the resistor 14
directly to the D.C. voltage source 18. The delay circuit
32 can be provided by a resistor 52 connected 1n a series
with a capacitor 54 with the common connection for
the resistor and capacitor connected to the clock input
for the one-shot multivibrator 28 that is formed using a
“D” type flip-flop device. Such a device is available
under the type designation CD 4013. The delay circuit
36 is provided by a resistor 56 connected in series with
a capacitor 58 with the connection common to the resis-
tor and capacitor connected to the reset input of the
one-shot multivibrator 28. The D input for the multivi-
brator is connected to the positive side of the D.C.
voltage supply 18. The operation of the multivibrator
circuit 28 is such that a clock signal, a positive going
signal, presented to the clock input causes the signal
presented to the D input to be transferred to the Q
output. Accordingly, upon closure of the switch 20, a
clock signal will be presented by the delay circuit 32 to
the clock input of the one-shot multivibrator 28 causing
a logic high signal at the D input to be present at the Q
output of the multivibrator. A reset signal presented to
the reset input for the multivibrator from the delay 36
will cause the Q output to present a low logic signal.
The latch circuit 22 can also be provided by a CD 4013
device (D-type flip-flop). The output of the inverter 24
ts supplied to the D input of the latch circuit 22 and the
clock input is connected to the Q output of the multivi-
brator circuit 28. The reset and set inputs for the latch
circuit 22 are connected to ground. When a high logic
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signal is presented at the Q output of the multivibrator
28, the latch circuit 22 is clocked causing the signal
present at the output of the inverter 24 to be transterred
to the Q output of the latch circuit 22. Thus, if a high
logic signal is presented at the output of the mverter 24
it will be transferred as a high signal to the Q output
upon receipt of a clock signal by the latch circuit 22.
Similarly, a low logic signal at the output of the inverter
24 will be transferred to the Q output of latch circuit 22
when a clock signal is received from the multivibrator
28. The oscillator 38 is provided by two series con-
nected inverters 60 and 62 plus a resistor 64 and capaci-
tor 66. The resistor 64 has one end connected to the
connection that is common to the output of inverter 60
and the input of inverter 62 with its other end connected
to the output of the inverter 62 via the capacitor 66. The
connection common to resistor 64 and capacitor 66 is

‘connected to the input of inverter 60. The oscillator

includes a diode 59 for connecting the input of inverter
60 to the Q output of the latch circuit 22. The diode 59
is poled so the anode is connected to the latch circuit 22.
Two inverters 68 and 70 are connected in parallel and
form a circuit that is suitable for the driver circuit 40.

- Two inverters are used to provide the output necessary

for operation of the indicating device 42. The input for
the inverters 68 and 70 are connected to the output of
inverter 62 of the oscillator 38. The output of the invert-
ers 68 and 70 are connected to the indicating device 42
which is shown as a light emitting diode (LED) 72 and
a resistor 74. The LED 72 and the resistor 74 are con-
nected in series between the output of the inverters 68
and 70 and circuit ground. The circuitry described to
this point together with the probe circuitry and switch
20 as shown in FIG. 3 is in accordance with the circuit
of FIG. 1. |

Operation of the circuit of FIG. 3 as described to this
point is as follows:

Assuming the conductive probe 12 is in contact with
the liquid 16, the signal input to the inverter 24 will be
low. Upon closure of switch 20, power is supplied from
the D.C. source 18 to the delay circuit 32, inverter 24,
oscillator 38 and the driver circuit 40. With the input to
the inverter 24 low, a high signal is presented to the D
input of the latch circuit 22. A high signal 1s also pres-
ented to the D input of the multivibrator 28 since it 1s
connected to the D.C. source 18. Upon completion of a
short delay provided by the delay circuit 32 following
closure of switch 20, the delay circuit 32 provides a
clock signal to the multivibrator 28 causing the high
signal at the D input to appear at the Q output which is
also connected to the clock input of the latch circuit 22.
Clocking of the latch circuit 22 by the high signal pro-
duced at the Q output of multivibrator 28 causes the Q
output of the latch circuit 22 to go high. The high signal
at the Q output of the latch circuit 22 is applied to the
oscillator circuit 38 preventing the oscillator 38 from
operating as an oscillator so that a low signal 1s pres-
ented at the output of inverters 68 and 70 so long as the
Q output of the latch circuit 22 is high. With a low
signal present at the Q output of inverters 68 and 70 of
the drive circuit 40 the LED 72 remains off. Consider-
ing the other possible condition for the level of the
liquid 16, i.e., the case where the probe 12 is not in
contact with the liquid level 16, the signal input to the
inverter 24 will be high, such condition causing a low
signal to be presented to the D input of the latch circuit
22. When the latch circuit 22 is clocked by the multivi-

 brator 28, the low signal at the D input to the latch
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circuit 22 1s stored at the Q output of the latch circuit.
With the Q output of the latch circuit presenting a low
signal, the oscillator 38 will operate since the low signal
presented at the Q output of the latch circuit 22 is iso-
lated from the remainder of the oscillator circuit 38 by
the coupling diode 59 of the oscillator circuit. When

operating, the oscillator causes the output of the invert-
ers 68 and 70 of the driver circuit 40 to alternate be-

tween a high and low level at a frequency determined
by the RC time constant provided by the resistor 64 and
the capacitor 66 of the oscillator. When the inverters 68
and 70 have a high signal presented at their output, the
LED 72 conducts with the LED 72 turned off when the
output at inverters 68 and 70 are low. Accordingly a
flashing light 1s provided by the operation of the LED
72 to provide a discernible indication when the probe 12
is not in contact with the liquid 16.

The remainder of the circuit for FIG. 3 that has not
been discussed involves the exemplary circuits for the
indicating device 44, the driver 46 and the interface
circuit 48 of the FIG. 2. The interface circuit includes
the two diodes 76 and 78 plus the resistor 80. The resis-
tor 80 and the diode 76 are connected in series between
the switch 20 and the Q output of the latch circuit 22
with the cathode of the diode 76 connected to the latch

circuit. The diode 78 1s connected between the Q output

of the multivibrator 28 and the connection common to
resistor 80 and diode 76 with the cathode of the diode
connected to the Q output of multivibrator 28. The
driver 46 1s provided by an inverter which has its input
connected to the connection that is common to resistor
80 and diode 76. The indicating device 44 is provided by
an LED 82 and a resistor 84 which are connected in
series between the switch 20 and the output of the in-
verter 46. The circuitry that has just been described
comes into play for providing a discernible signal when
the probe 12 is in contact with the liquid 16 and switch
20 has been operated. As mentioned earlier closure of
switch 20 leads to the clocking of multivibrator 28 to
present a high signal at the Q output of the multivibra-
tor with the latch circuit clocked by the Q output of the
multivibrator 28 to store the high signal that is pres-
ented to the latch circuit 22 from the output of the
inverter 24. As indicated previously, the presence of the
high signal at the Q output of latch signal 22 is reflected
as a continuous low signal at the output of inverter 68
and 70 of the driver circuit 40 so that the LED 72 is not
conducting. A high signal, however, is presented to the
input to the inverter 46 causing its output to be low
allowing the LED 82 to conduct. The presence of a
high signal to the input .of inverter 46 is terminated
when the multivibrator 28 is reset via the delay circuit
36 causing the Q output to present a low signal which is
presented to the input of the inverter 46 via the diode
78. When the circuit of FIG. 3 is used to monitor the
level of the engine oil for an automobile engine, the
delay circuit 36 is designed to provide a delay of ap-
proximately 30 to 40 seconds.

FI1G. 4 1s a modification of the circuitry of FIG. 3
with respect to the portion that provides the discernible
indication when the liquid level is in contact with the
probe 12 and when it 1s out of contact with the probe 12.
In the case of FIG. 4 a single indicating device is uti-
lized and 1s connected so on/off operation of the indi-
cating device 1s provided when switch 20 is initially
closed and the probe 12 is out of contact with the liquid
16 with a steady or continuous operation of the indicat-
ing device provided for a period of time determined by

10

8

the delay circuit 36 when switch 20 is initially closed
and the probe 12 i1s in contact with the liquid 16. The
interface circuitry 48 of FIG. 3 1s also utilized in FIG. 4
except that the diode 78 is not connected to the Q out-
put of the multivibrator 28, but is connected to the Q or

inverted output of the multivibrator 28. The oscillator

38 remains the same as for FIG. 3 as does the driver
circuit 40. A diode 86 is added between the output of

the inverter 62 of the oscillator 38 and the driver in-
verter 68 with the cathode of the diode 86 connected to
the output of the inverter 62. The input for the driver
inverters 68 and 70 are also connected to the switch 20
via a resistor 88 which has its end which is connected to

- the input for driver circuit 40 connected to the output of
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the inverter 46 via a diode 90 which has its cathode
connected to the output of the inverter 46. The indicat-
ing device for the circuit of FIG. 4 includes a diode 92
and a resistor 94 which are connected in series between
the switch 20 and the output of the inverters 68 and 70.

With this arrangement, the operation of FIG. 4 is
such that the low signal presented at the probe 12 when
it 1S In contact with the liquid 16 is stored as a high
signal at the Q output of the latch circuit 22 in the same
manner as has been described with respect to FIG. 3.
While this causes the output of the inverter 62 for the
oscillator 38 to present a high signal, this high signal is
1solated from the drivers circuit 40 by the diode 86. In
addition, the oscillator 38 is not allowed to operate as an
oscillator due to the presence of the high signal at the Q
output of latch 22. When the multivibrator 28 is clocked
via the delay 32 following operation of switch 20, a low
signal caused to be presented at the QQ or inverted output
of the multivibrator 28 causing the input to the inverter
46 to be low and its output high. The input to the invert-
ers 68 and 70 of the driver circuit 40 will then be high
causing their outputs to be low which in turn causes the
LED 92 to conduct to provide a discernible signal in the
form of a continuous light. When the delay circuit 36
subsequently operates to reset the multivibrator 28, the
Q output of the multivibrator 28 presents a high signal.
Since the Q output of the latch 22 is also high, the input
to the inverter 46 1s high and its output low to provide
a current path from the resistor 88 via the diode 90. This
causes a low input signal to the inverters 68 and 70 of
the driver circuit 40 causing the output of such inverters
to go high turning off the LED 92.

Rather than have the LED 92 turned off by the multi-
vibrator 28 when it is reset subsequent to the LED 92
being turned on due to the storage of a low signal pres-
ent at the probe 12 when the switch 20 is closed, it may
be desirable to have the LED 92 remain on until the
switch 20 1s opened. This type of operation can be ob-
tained by the circuitry of FIG. 4 but with the diode 78
removed from the circuitry.

When the liquid 16 is at a level so the probe 12 is not
in contact with the liquid, a high signal is presented to
the inverter 24 which appears as a low signal at the D
input to the latch circuit 22 with such low signal being
stored at the Q output of the latch signal 22 upon receipt
of a clock signal from the multivibrator 28 that is pro-
duced following the operation of the switch 20. The
presence of a low signal at the Q output of latch 22
allows the oscillator 38 to function as an oscillator. The
low signal present at the output Q of the latch 22 is
coupled to the input of inverter 46 via diode 76. This
causes the output of inverter 46 to be high. This output
is prevented from affecting driver circuit 40 by the
blocking action of diode 90. The input to the inverters
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68 and 70 of the drivers circuit 40 change from high to
low in accordance with the oscillations of the oscillator
38 causing the LED 92 to be turned on and off tn accor-
dance with the frequency of the oscillator 38. Resetting
of the multivibrator 28 by the delay circuit 36 does not
in any way influence the operation of the LED 92 since
the Q output of the latch 22 is low. The on/off opera-
tion of the LED 92 continues unt11 the sw1tch 20 1S
opened. |

In its broadest aSpect ‘the foregoing c1rcultry de-
scribed in connection with FIGS. 1-4, provides liquid
level sensing arrangements wherein a first measure pro-
vides a first signal when a conductive probe is in contact
with the liquid being monitored with a second signal
provided when the liquid does not contact the conduc-
tive probe. A switch having a first and second position
is operatively connected to a second means. When the
switch is moved to its second position power is supplied

to the second means causing the second means to store

a signal dependent upon whether the first or second
signal is present. A third means is provided which pro-
vides a first discernible signal upon storage of a signal
when the second signal is present. The discernible signal
remains until the switch is returned to its first position.
Circuitry was described which can be used, if desired,
for providing a second discernible signal that is different
from the first discernible signal upon storage of a signal
when the first signal is presented. The third means can
be arranged so second discernible signal is presented for
only a short time period or is presented until the switch
is moved to its first position. Such circuitry it was
pointed out is useful for monitoring the engine oil level
for an automotive engine particularly in view of other
features that are provided such as the prevention of
multiple inputs following storage of the signal initially
presented by the first means when the switch is oper-
ated.

It will be understood by those skilled in the art that
various changes in form and detail may be made to the
circuitry disclosed without departing from the spirit
and scope of the invention.

What s claimed is:

- 1. Liquid level sensing circuitry including

- first means adapted for connection to an electrical
source of power for providing continuous energi-
zation of said first means, said first means including
a conductive probe for providing a first signal
when the liquid level sensed i1s in contact with said
conductive probe and a second signal when the
liquid level sensed is not in contact with said con-
ductive probe;

second means operatively connected to said first

means and including a switch having a first and
second posttion, said second means storing said
first and second signals in response to Operauon of
said switch to said second position;

and third means operatively connected to said second

means for providing a discernible indication iIn

response to the storing of said second signal by said
second means, said indication terminating when
said switch is operated to said first position.

2. The liquid level sensmg circuitry of claim 1
wherein said third means is also operatively connected
to said second means for providing a temporary discern-

ible indication in response to the storing of said first,

signal by said second means.
3. The liquid level sensing circuitry of claim 2
wherein said third means includes a single discernible

10

15

20

23

30

35

45

50

55

60

65

10

indication producing device for providing said first-
mentioned discernible indication and said temporary
discernible indication. |

4. The liquid level sensing circuitry of claim 2
wherein said third means includes a first discernible
indication producing device for providing said first-
mentioned discernible indication and a second discern-
ible indication-producing device for producing said
temporary discernible indication. .-

5. The liquid level sensing circuitry of claim 1
wherein said second means includes a clocking circuit
portion operatively connected to said switch for pro-
viding a clocking signal in response to operation of said
switch to said second position and a latch circuit por-
tion operatively connected to said clocking circuit por-
tion for storing said first and second 31gnals In response
to said clocking signal.

6. The liquid level sensing circuit of claim 3 wherem
said clocking circuit portion includes means for provid-
ing delayed resetting of said clocking circuit portion
whereby operation of said switch from said second
position to said first position and then to said second
position prior to resetting of said clocking circuit por-
tion is ineffective to cause said clocking circuit portion
to produce a c]ockmg signal. |

7. The liquid sensing circuitry of claim 3 wherein said
third means is also operatively connected to said clock-
ing circuit portion and said latch circuit portion for
providing a discernible indication initiated in response
to the storing of said first signal by said second means
and terminated in response to resettmg of said clocking
circuit portion.

8. The liquid level sensmg c1rcu1try of claim 1
wherein said third means is also operatively connected
to said second means for providing a discernible indica-
tion in response to the storing of said first signal by said
second means.

9. The liquid level sensing circuitry of claim 8
wherein said third means includes a single discernible
indication producing device for providing both of said
discernible indications. |

10. Liquid level sensing circuitry including:

first means including a conductive probe for provid-

ing a first signal when the liquid level sensed is in
contact with said conductive probe and a second
signal when the liquid level sensed 1s not in contact
with said conductive probe;

second means operatively connected to said first

means and including a switch having a first and
second position, a clocking circuit portion opera-
tively connected to said switch for providing a
single clocking signal in response to operation of
said switch to said second position and a latch
circuit portion operatively connected to said clock-
ing circuit portion for storing said first and second
signals in response to said clocking signal;

and third means operatively connected to said second

means for providing a discernible indication in
response to the storing of said second signal by said
second means, said indication terminating when
said switch is operated to said first position.

11. The liquid level sensing circuit of claim 10
wherein said clocking circuit portion includes means for
providing delayed resetting of said clocking circuit

‘portion whereby operation of said switch from said

second position to said first position and then to said
second position prior to resetting of said clocking cir-
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cuit portion is ineffective to cause said clocking circuit
portion to produce a clocking signal.

12. The liquid sensmg circuitry of claim 10 wherein
said third means 1s also operatively connected to said
clocking circuit portion and said latch circuit portion
for providing a discernible indication initiated in re-
sponse to the storing of said first signal by said second
means and terminated in response to resetting of said
clocking circuit portion.

13. The liquid level sensmg circuitry of clalm 10
wherein said third means is also operatively connected
to saird second means for providing a temporary discern-
ible indication in response to the storing of said first
signal by said second means.

14. The liquid level sensing circuitry of claim 13
wherein said third means includes a single discernible
indication producing device for providing said first-
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mentioned discernible indication and said temporary
discernible indication. | o

15. The liquid level sensing circuitry of claim 13
wherein said third means includes a first discernible
indication producing device for providing said first-
mentioned discernible indication and a second discern-

ible indication-producing device for producing said

temporary discernible indication.

16. The liquid level sensing circuitry of claim 10
wherein said third means is also operatively connected
to said second means for providing a discernible indica-
tton 1n response to the storing of said first signal by said
second means.

17. The liquid level sensing circuitry of claim 16
wherein said third means includes a single discernible
indication producing device for providing both of said

discernible indications.
%* - ® -+ - 3
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